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in which segregation of phosphorus is shown. Photograph No. 22 shows a longitudinal section of the same piece of shafting and is etched with nitric acid, which darkens the phosphide areas. It is seldom possible, however, to obtain complete cross sections, but valuable indications* may be obtained from surface structures or from test-bar sections, such as shown in photograph No. 38 of test bars marked 2, 3, and 5. The phenomena observed here will be more fully discussed later.
Both iodine and copper ammonium chloride show dark areas where segregated carbon occurs; iodine leaves phosphide areas whiter than the surrounding metal, while copper ammonium chloride leaves the area dark, and the copper adheres more tenaciously to a phosphide than to a carbide "area. Excessive slag is shown by a pitted or spongy area where the slag has segregated.
Strained metal invariably etches more darkly than metal which has not been strained, and the extent of the strained area may be determined by etching with either reagent. Photograph No. 23 shows an area which has been strained by cold work.
SLAG.
Slag is undoubtedly harmful if the material, either silicate or sulphide, occurs in large quantities in segregated masses, or if present in masses elongated in the direction of forging. The position of the slag in the metal is also of importance, and that which occurs in regions qf severest strain is most to be feared. It must always be remembered that in observing slag the particular spot in view is magnified 50 to 100 diameters, and it may be only an isolated spot. If found, an exploration in the neighboring region should be made to see if it is generally distributed. It should also be remembered that low-carbon steels may carry with safety more slag than high-carbon steels. In photographs Nos. 14, 15, 16, 17, 53, 54, and 55 are shown slag areas which would at once arouse suspicion, and if found in ruptured material an exploration would most likely show similar areas throughout the region of fracture.